Source of material 1.05 mmol 4-fluorobenzoic acid were dissolved in 7 ml distilled water by dropping 2 M NaOH solution and the pH of the solution was adjusted to 5-6. Then 0.35 mmol 1,10-phenanthroline (phen) and 0.35 mmol DyCl 3 · 6H2O were added to the solution successively. The mixture was placed in 25 ml Teflon-lined reactor and heated at 150°C in an oven for 24 h, cooled down slowly to room temperature, and colorless crystals suitable for single-crystal Xray diffraction were obtained.
Discussion
Some lanthanide mixed-ligands complexes with benzoate or its derivatives containing 1,10-phenanthroline or 2,2¢-bipyridine were reported by our laboratory. As a part of our series study on this kind of carboxylate complexes, we synthesized a new dysprosium 4-fluorobenzoic acid complex with 1,10-phenanthroline (phen) by using hydrothermal reaction methods. The molecular structure of the title complex is found to be similar to a large number of lanthanide carboxylate complexes containing phen. The complex is a dimer with an inversion center due to four bidentate bridging carboxylate groups which link the two Dy 3+ ions. The distance of two central crystallographically equivalent Dy 3+ ions is 4.278 Å. Each Dy 3+ ion is bonded to two nitrogen atoms from phen molecule, six oxygen atoms from 4-fluorobenzoate, in which two oxygen atoms come from the bidentately chelating carboxylate group, while others come from the four bridging carboxylate groups, forming a coordination number of eight. The carboxylate groups coordinate to the Dy 3+ ion in chelating bidentate and bridging bidentate modes. The molecular structure of the title complex is unlike the complex [Dy(4-CH 3C6H4COO)3 phen]2, which contains two independent centrosymmetric dimers owing to different coordination modes of 4-methylbenzoato groups [1] . It is also unlike the terbium 2-fluorobenzoic acid (2-fba) complex with phen and ethanol, which contains two binuclear molecules of different composition, [Tb(2-fba) 3phen(CH3CH2OH)]2 and [Tb(2-fba)3phen]2 [2] . In the title complex, the DyO distances are in a range of 2. 
